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€#3MB ^H-^, o]oHol^- ^oj- ^ teflon- 

ftilt4. #31 *)H^1J>£] 917}*] *\]°]*i$L2) 

Eflofl 4^ ^^^^-ir ^#<s- ^h^ij># #3^, ^#5iioiH #<y- 

°0- *1H^J:1- eMB *H<>1# ^H^Rr e}°lB oioflo]^- ^H^IJl^ 

ol7>A] ^H^SS] ^-Eflofl 4^ 5}o]H ^oflol^- ^^oj- ^I^AIJH- #^*V 

^i^iiEi ^^§^<a- ^i^ais^, 4#eiioiH ^#<y- A 

^xijL &}o]h ^ollol^- ^3i<y- ^I^aij:^ ^<y- e^ofl zj-z}-^ ^ e fl^^ 

(HIE] 

£ 5 
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#-rr3l*fl *flS.el A°\ ^{Device for control 1 ing non-vol at i le 
ferroelectric memory} 

£ l£r ^^^1 ^-fr^ifl^ ^^^lejAli -tf^H. 

£ 2^r ^efl^l #-8-31*11 "flS.^ 4 ^> 

£ 3afe ^Hfl^ #-R-?l*l] ^7) ^ ^Hui^ 

£ 3tnr #2fl^ 1:^^ nflS.^ ol 7 ] eM^H. 

£ 6 tfl^l £ 9tt £ 4^1 t]}*]^o\) gift 4=. ^aH]s-. 

£ 10^r £ 4^ ^ *lH^} 

£ 12^ £ lis] «ellolH ^ e}olH ^^o]^- ^oj- ^H^l 

S. 13£r £ 12^ ^ eHH ojollol^- ^oj- ^6]«ofl ^ 
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£ 16 ^ £ 17^ cf^ ^^Hl« M-^^ 

^3 l-fl^ #-fr#*fl oflS-Sl ^, FeRAMCFerroelectric Random Access 
Memory)^: ^ ^ (DRAM; Dynamic Random Access Memory) 31 5.^1 ^H^l ^ e) ^JI, 



°1&|*V FRAM£- ^^sf 7^ -^-A>*V ^ 71 ^^>5.^ 7flsflA)E^ 7fljLS 

#-fr^l« *>-8-*M ^-R-^^l^ s.^ol ^o. ^3 ^.^g. o]-g-*V ^ojcf. o]^ 

£ l£ ^^^1 #-fr^l^ s^oi ^^EflelAl^ ^(Hysteresis loop)* M-^^fl 

^EfleH^ ^Hfe sl^fl ^71^ ^7j)l- ^7l^Dl^£ ^ 

BE^jr * r =& ^flS tl^H ^3*1 ^ ^3 fKd.atfsfl )-£ -fi-*l sf jl 
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<19> £ 2 ^ #2fl^ 1"^^ ^-fi-^afl DflS.^)^ cj-^ ^ ^ ^ o_ u|-E]-^cf. 

< 20 > *flS.E]s] ^ €^r, ^U-^S. alsal-^ BL°1 w]H 

ef<y BL-4 51^]-^ y oH^S. ^^e}o] wloI ^^£)ji ( ^ = M <H ^ & ^ 
al $12=2^1 WL-4 ^-^tb «o v ^^- fell^m Srtl PL°1 ^^4. 

<2i> zl^ji, H^^l^Ei Tlxr 7]] 0)^7} ^ 2= 3**1 M <?1^£] Ji, alHe^-y BL°fl 
, 2=31^ 7fl5flAlE^ FCO^l ^^i}. SEtb, #-8-#*l| 

<22> oi^tb ^ ^afls] #^^1 cflae]^ t-iHEi <^/#^ £ 

<23> £ 3a^ #efl^ ^-fr^afl ^lSLe^ 2:71 5L2= (Write mode)*l &^o]tq 

Horn. 

<24> ^ , 2:71 3)eJ« ^-^_H] ^<g^ Sl^fe ^ ^H-f A]Jr 

CEB7> ^H-H ^Sj-5qjl, ojS!}- ^A]ofl ^Hl- ^1^7> f>\°]«\]x\ S.^-S. 

2:71 ££7} Al^^cf. ol o] A-l ( 2:71 3.2= o]c e |A cls^o] ^ ^ i£ 

<25> ol<4 ^-o], $l;E.Bj-°] WL^l *>ol ^-Efl§ -B-^§>ZL ojfe ^?HM Sfl^ #eflolE g]. 

ZLSlJl, ^I«sJ ^ofl S*l& 1 Hi^ 0-g- 2:71 ifl*fl sfl^ WlBBI^ BL<^1 2:71 ^oflol^- 
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*lJi°ll ^7]5l^ is}o) ^ ^l7>*>Cf. °H, Afliofls ol^o]^- Al^. SEN 

7fl3flA]Ei FC1<=H1^ Dim &°] 3-^ "V'3. 71^-^Cf. 22] 

3., BL^l S-f ^1^7> <?]7>£) Jl #eflolH EJ.O] p L oH o^^tt ^1^7> *>ol A] 

7 <J"fr3l*fl 7fl3JlAlEi FCl^m SJ^ DIN^l S.^ "0"3- 71^-^4. 

< 27 > 21 £ 3b^r ^j7l 5L£L(Read modeMl -f^ E}-o]n l5Ll . ufrnj-^cf. 

<28> ol 7] ojl^tf ^ofl Alo^j 5}t£ ^^-oflA^ ^ ^H^. Aj^ CEB# *H 

^EW^ (Equalize) *i3L°\) S-f ^^S. 

^efl^Oll ^5fl *fl^ ^H. 5^-Ol WL^. _g__0 A] J: 7 |- Z}o] AjJ^ ^O^O) gfl^ ^O. ^EM^V 

cf. s.eflolB el-oi PLofl *H Aljrs. ol 7 }SH #-8-3*11 *flS.2H 

1^1 ^-§-1§Hr CllojE^ Qs» ^Al^lCf. 
<30> 7j-0.^i^ ^^51^ S Al^ O o] ^^Ol olcfig ZLofl Aj-g-^ C-fl &\ Qns^r 

H^a, ifLiro] o^ofl o^fl ^ Cfs. ^^s:>7fl ^Cf. 

<31> ^, Ci]olE|7} S^S} Tj-f- £ ^ HfjA^lElAlA, JjLSoflA-^ig 

^ ^°}JL, tl)o)B)7\ ^ ^-Kr a*lH ^£)£r ^-f^>14. , 

^^Aj^Vol ^-B^ ^<^] ^31 ^^H. tl 0 !! 0 !!- SEN<^1 ^Sfl ^1^^H7> <y°floj^- S]^ 
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cflo]E^7> 5^2)^1 ^-S-S] cH #^ cflo]^ DOUT^ ^o.S 3.3 "1"# ^^H-, n 

o]T%7} ^-f^ ^^-$\°] ^^ D0UT2] "0"^r 

<32> oj<2}- ^o], ^ofl^^ *\}o)t\M. ^S.*l Jfo\)^ ^2flo^ ^01^3. 4^^H°> 

<33> o)£\i£ ^efl^ -g-^^ ^^^1 t^sHA-l (Redundancy)* ^« ^-f 

fJ-^sHNfe 7^ ^ °l-g-*l-7l "fl^l 7^ ^Bjsl ofl^Al afl 

<35> ZLSiq-, ^efl^ ESJ^f ^ eflxl^E^ ^ vppol o>u|s|. 

VCC« zicfls. >M~g-*M efl^Eil- 

<36> l^^i, ul^^J- 1.0V ol^-oflA^ ^^O-S -f-^Tfl 5} Ml, T^o]- 

Si 1.0V °l€HHfe P}*l-g- ^*>7l (Boosting) «<> Vl ?M -S.-T 1 " 
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^-f , VPP^ ^3 2)-*<HH #^dlS.7> ^*M1 5)^r -gr^°l ol 

4^*1 , a^^sl ^d^i£S VPP* °l-§-«- ^ Sl^ s\S. ^ ^ ^4 

^-7lS|- n^}7] <8«W>M 

tt eHB SHM^ ^o]« gj zj-zj-o] ^3§^<y- ^c>|Aijr ; €#eH°lH Tfl 
of 413: * e^e °J<>lH^ aflo^-M efl^o^i n).^ l-fl^ 7j-o-^^] 

"t^Rr 31*1^1 ^eflo]^ ^Hl^-g- f^jo S ^tf 
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<4i> o]§> ; ^ # S ^H ^3 ^HHl tq«H a 0 M1§1 

< 42 > s. 4 ^ ^oj| ^ ^-fr^^l ^llSSl ^£olcf. 

<43> ig}-^ ^ *]H^-(10)sK ^l-eflolH ^1^-^(20)^, eMB <>HH 

<44> ^7i^, ^ #<y- ^i^-^-(io)^ ^^^<y- ^l^^u: vcc_con ^ ^n^is 

PWR_VPP_C0N<^1 ^e}- A^^S- PWR_VPP1- #^tl:T=f. 

< 45 > iS#eflo]H ^<y- *11<H-¥-(20)fe AW&S. VCC_C0N ^ 

CPL_VPP_C0N°fl ^ ^H^ls CPL.VPPl- 

<46> <y<Hl°ll- *H°m30)^ *1H^1J< VCC_C0N 31 eMH 

1- ^1^^131 ENW_VPP_C0N^1 nq-ef s^H. °]o)H-ir ^^§^<y- ^^a]^ ENW_VPP1- #^tb 

^1 °1 w ^IJl ENN2J-, ^M^ls PWRVPP2}-, ^#eflo]e ^^§^<y- ^o]a]3: 

CPL.VPP ^ el-^lH «?HH1- ^^^"y- *IH^:£ ENW_VPP<^1 ^ AA^\ $}x]^B\^ 
* -f^^A]^ OUT, /OUT* 

<48> £ 5^r £ 4^ ^eflol(40)^A^| Cfo] Efl^^E^ ^ S^S.* u)-E}-M}li|-. 

<49> efl^l^Ei^ C^g. 5)5. -g-^-sf s.^^o.s £-E]4g N€ ^ 

^-^-(41)2f, ol^e]-ol^«.(42)sf ( ^ ^^(43)^, ^-fi-^sfl 

71)4^^(44)2}-, ^^-(45) ^ ^-i*} N71- ^-wltl-cf. 
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<50> T£z\ t ^oj. ^^Jf (41)^ cj^ gfl^iEH ^S)^ ^ 

vfl-^ ii = CN1,CN2^ *\}°]f>}7) PM0SH?A^E| P2,P3^- ^^1^. 

<5i> <^7)^, PMOSH^^l^Ei Plfe PWR_VPP PMOSH^^I^e] 

P2.P3S] W *}o)d\] TllolHl- -g-*fl ^Hl: ^S. ENP7> 

€4. PMOSH^^l^Ei P2S] 7l)olH^ PMOSH^^^e] P3S] £Lefl?J ^>fi|- ^^ji, 
PM0SH^1^E| P3S] 7j]olH^ PMOSH^l^Ei P29] E.t]}<£ &t)-Q}- ^^5}cf. 

<52> ^ 7 ] PMOSH^fl^l^E^ Pi~P3^ cf^- ^3 -g-e]^ $>uf^ n 

€ <3«H ^3^, o] NH ^^°\} ^M^jg. PWR_VPP7> 9j7f£i}. 

<53> o]^^ol^«(42)^ jx}-^ ^ 7 }a}6)) CN1.CN21- #4£r ^"^^l 3R> 

5}°l3J ^]Jl EQJH ^*fl ^H^lfe NMOSH^l^ N1.N2-I- 

<54> NMOSH^^riEi N1,N2^ i^x}!- -f-sfl ^^^oj-o] oi7>£)ZL, lLefl9j ^x}^- # 

^ efl^l^E^ <#cJ-o} j^e CNl,CN2sq- ^^^cf. zie|ji, NMOSS^^Ie^ Nl,N2fe ^-§- 
7^1 o]E cf7.># ^-^fl o)^o)^ A}Jr E Q N 7> ^]7>^ol ^ efl*l>LEi°] i^JEL 
CN1.CN21- ol^slol^Al^lcf. 

<55> e^-olH ^lofloll- ^ ^^«.( 43 )^ NMOSH^lEi N3,N4^ ^ 7flo]H ^g- 

^ ^°1H ^1^1 ^ ^H^lJi ENW_VPP7> ^S}^ ufo] efl^l iEi£] oj:c+o) ^ 

^ CN1,CN2<>11 t)lms)-ol BIT,/BIT^ #^^cf. 
<56> 7 l]3flAlE^(44)^ ^ eflxl^E^ i-t= CN10 fl oj^-d 

7fl5fl^lE^ FCl^q-, ic = CN<H1 <£^£ 7flBflAlEl FC2f- ^alfl-cf. n^ji, 
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7fl 3fl a] Ei FC1,FC2^ cf^- ^ €"I-3MB *lHX|jr CPL.VPP 

<57> £^1, ^ CN13f ^l*^ ^17>^ A>oHl ^^AlBi FC37> ^Hl^U, t 

2= CN2Sf o] 7 ^ A>olo]l 7 0 l-0.^^ ^SflAlE] FC47> ^-WlSl^ ^ 5fl^l>iEi <# 

# ic^ CN1,CN2^ 7fl2flAlEl 5.J=# 

<58> ^^-^-(45)^ NMOSS^fl^l^Bl N5,N6^- ^al^Jl, NMOSH^l ^ N52) 

^ NMOSS^^l^E-1 N62] = efl<y ^V^- ^sl Ji, NM0SH€*1^ N6^ 7fi°l;e^ NM0SB 
^H^iEi N5^1 = efl<y #7]-<4 <g^5l^ CN1.CN21- 

<59> #tf£ ^^>o] NMOSH^^l^Ei N7^r NMOSH^l^El N5 ^ NMOSH^l^ N6 

3] ^--f- ±+ ^>2f ^^l^<y- VSS ^7}^ AfoHl <g^£lo| TllolHl- -§•*!] ^ 31 7^ 
E]°] -t^-o. c^« # ^H§>^ #Cf«- oloflo]^- Aljr ENN7> <?l7l-^Cf. 

<eo> JE 6£- l^ofl "4-E- ^ ell^l^E^ ^ sl^cojcl-. 

<6i> £ 6<H1 M-Ef\fl ^ ell^l^E^ £ 52] ^°fl wl^fl ^ 7 ]^ sHq^Ai 

0UT./0UTS1 *)H*>7l ol^e}oi^^- 7 > ^solcf. n oi<qcq q.^ 

7] £ 52]- -g^VjELS ZL ^M1*V -g^-g- ^|^>7)S 

<62> ^, ^71 7}^S} 3^ £r*Hl Sl^^l ^3*1 ^ ^^-^1 #^JL 

0UT./0UT21 z]]^o) ^-711 sq^ #^-g: ^^Rr ^o) 7^^>cf. 

<63> JE 7^ ^ofl ^ efl^^Ei^ £C cf3 ^Al^o]l ^ s)^.£o]c)-. 
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<64> ;e 7 ofl q-E*\H ^ efl^li£^ £ 651 ^ofl tij^ efl^^E^ ^s. 

ZL olsqo} ^ o. £ 63 j. ^o^^jg. ZL ^]*V ^ .g. ^e^l^L *V^. 
<65> ^, ^j=l OUT, /OUT 5] ^H 1 ^ ellfo] 2)1= «J| tgEfls. #^ ^JE. 

CN1.CN21- ^-f , NMOSSSH^l^Bi N7°l &oj.E #cf^- ^5}. s^oj 7}^<5> 

A] ^cf. 

<66> E 8£ 4^ efl^liEio) ^ q-^. ^Al^ofl ^-*V S^^clcf. 

<67> £ 8^1 ^ S^liEiS] #-fj-#*H ?fl3 flAlE-1^-(45)fe SL 75] ^ofl W] Sfl # 

5] efl^iB] ^ CN1.CN25] 7flsflAlE^ = # S^}7l 5]*V #-R-*l*fl ^BJH^ ^> 

FC3,FC47> ^2:^1^. ol<2]<3] uft^^l ^ 7 ^ S-O^j^ ^ 

<68> ^.c CN1.CN25] NMOSB^l^B] °d PM0S B^1^E| °] 

^(Capacitance) €^ ^sfl^ElS. °]-g-<5}^ o\] o}b\^ ^\^\7) 5]*V 

fci,fc2^ ah^v ^ «-§-^o] f^it}. o] 

3$ ^-f , 7fl2flAlEi ^7} FC3,FC4«- ^ 3=*}^- ^o] 7>^*>cf. 

<69> E 9^r ^ l^ofl #5] efl^l^E^ a tf-E ^*HH ^r*V s^Eoltf. 

<70> 901] q-Ef^ #5] efl^l^Ei^ S. 8^1 «l«fl ^o]E olollo]^- ^J=L 

(47)5] ^o] ^-ol^cf. 

<7i> ei-oIh tMH^ 33^ ^«.( 47 )^ tHoIh^I <^5]^r e}^1B <y<HHl- 3g^cy- 
ENW_VPP<^1 q-ojH w -tlS ENW# NMOSH^l^El N3.N45) TlHH^l 
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#^Hr NMOSH^l^Bi N8,N9-& C) ^l^K NMOSH^l^Ei N3,N4^r eMH <£H°1 
1- ^1:2. EM 4^ ^^^H u]Ee|-o] BIT./BIT4 jt = CN1,CN2^ ^ ^Tfll- *|H 

<72> zl ois]^ £ 84 -^*}H.jsL zz. ^ltb ^^}7)S tM=K 

<73> £ go] tjcq efl^l^El ^^<y-^ s^H &!-<?] tflH^ol BIT./BIT^l 

<74> £ 10^ £ 4^ ^H^(10H1 ^M] M-^Ml^. 

<75> ^^^<y- ;*)H^-(10)tt #31 ^ ^H^15: VCC_C0N^- *\}°]113L PWR_VPP_CON* 

^H^^r^ir \« = 7l]o]E NDiaf, ^S.t1]o1h NDl^l ^lSl^Hcr ^-^(ll)* 

^-tilflrf. a)7}*\, ^l^^-(ll)^ *\}9l<>-3, <$.^& °JHe1 IV1,IV2,IV3« ^wltb 

<76> oltHEi IV3^| #^^1^ ^^l^ C17> <^^S]J1 ( 2.^1 71^*1^ CHr #€ 

VCC ^7^54 n^*}^ Cl^ #^^r A>olofl <g^£]cH ^HHofl ^-^-¥-(12)^ 

#^JL7> <el7l-£l^ PMOSB^l^Ei P4^- <£^^. 
<77> <*\7]*\, ^-§--^(12)^7 PMOSHSfl^lrfiEi P4^) ^eflol ^7>Sf ^*1^<^ A}o)6\] 31^ 

^-f- n ^^7flo]H NDl^ #^JL7> ^7>S)^ PMOSH^l^Ei P5 

^ NMOSBifflTOr^Ei N81- ^wlW. 
<78> oleitlr ^* ^ ^I^^-(IO)^ 54^* ^-g-nf 
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<79> ^ f ^^oj- VCC* ^t}7] *1H^1Jl VCC_CX)N 

2J- ^H^lJl PWR_VPP_C0N7> 5.^- sj-o] efl^s. HH^HH NDl^b 

<80> ^=7fl°lB ND1S1 ^sfl ^^(12)^ PMOSH^l^i P57> Ed^£|^ PMOSH 

^S^l^E^ P47> e4_$.H^t}. 2-^ *H*!M3 cis] #?H 2]*fl VCOl 

^ ^H^IJ: PWR_VPP7> VPP elite 

<si> hv^oii, ^l^oj. cg^oii^ ^^^-a- t-Mi 3# ^ijl<?i #^*i<y- *ih^ij: vcc_con7> 

S-f eflfe ^-f , ^^TflolB NDl^r «H efl^«- 

< 82 > \fl^7flc»lH NDl^ #§H ^*fl ^-§-^-(12)^ NM0SH^li&! N8°l ^i^rS]^ PMOSB 

P47> U^l}. rt)-^ ; Si 7fl3flAlBl CIS) #^o] S -f 7 > £]<H Jgag 

*1H^1:§: PWR_VPP7> VCC eflte 

<83> E ii-g. £ 45} iS-aeflolH w-(20) ^ ej-olE o]oflo]-a ^<y- ^^a.( 30 ) 

< 84 > €#3HB 4°]^(20)(z\-o]^ 0]6\] o]M. ^o]«-( 30 ))^ ^l<^«-(2i)^, 

^^§^-(22) ^ elll *lM-?-(25)€- ^til^rf. 
<85> ^1^-^(21)^ ^#eflo]H ^H^lJL CPL_VPP_C0N(5}o]h ^cHlo]^- ^o}a]^ 

ENW_VPP_C0N)1- *1<S*H *1<2^1:£. DLY-fr 
<86> ^^^-(22)^ *H<H^1J< VCC.C0N ^ *1<3^Jl DLY°11 4^ ^^^^ ^ 

«H ^^^15: VPP_SIG# #^?Vcf . 
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<87> efl^ ^1^^(25)^ ^^IJl VPP_SIG ^ ^H^Jl CPLJfPP_C0N(&MB 

<y^Hl- t^H^IJl ENW_VPP_C0N)1- eflHS 3H.U*H ^H^ls. 
CPL_VPP(&MH 3§3§^ov ^A]jr ENW_VPP)1- #^*Vcf. 

<88> £ 12^ £ 11^ ^1<HY(20) ^ eHB ^Hl- *lH^-(30) 

< 89 > ^#eflo]E *)H*L(20) ?? $H°11- ^oj- ^^«( 30 )^ ^-oj*} 

—3- ^oflA^ ^#eflolH ^^(20)2} ^-i: =L ^ a] ^ *Vcf . 

oo> Bj^ f ^<g«.(2i)^ ^eflojH ^Haijl CPL_VPP_C0N# *1<3*H *1°J^1Jl 

DLY# #^*Rr IV4-IV7^r ^Hl^tf. 

<9i> ZLB}JL, ^-¥-(22)^- ^H^IJl. VCC.C0N ^ *l°l^!Ji. DLY» \H^°J^Rr 

\H=7llol e ND2SJ-, \fl = 7lMB ND22] #^-§- «V*i *1<3S>^ ^<^«-(23)^- ^«]tb^. ^ 
7H, ^1^(23)^ 91*]*-] <£4.& 9l*\*\ IV8-IV10* ^al^. 

<92> ojtf^ IV321 #3^H1^ 7fl3<IHl3 C27> ^^£)JL, Si ^2)1^ C 2^r 

VCC <£7}&3\- SL^ ^ti^E-) C2^1 #B3^ A}o}ofl oJ^SH TflojH^l ^^-(24)^ 
#^A]J17> <y7>-£l^ PMOSB^^Ei P64 <g7J^tf. 
<93> <$7]*\, ^-^(12)^ PMOSH^^l^Bi P6^ £Leflo] ^^1^^ A>*>1 ofl 

-^-f- TlMBl- #sfl ^^.TflolH ND2^ #^Jl7> PMOSH^^liBi P7 

<94> JEth Bfl^ ^^«.(25)fe ^l-efloj^ ^I^aij: CPL_VPP_C0N» St^Rr 

IVll^-, IVll^ «V*l*Kr <yw]E^ IV12» T^l^tK 
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<95> ^n E ^(26)^ IV11.IV12S1 nj-ej- VPP.SIGS Bill 

<96> ^ 7 ]a^ efl^ 3=^(26)^- ^^IJl VPP_SIG7V <=Q7}-£]±r ii #*>7> ^-f- <^^s] 

-2- 7flolH7> ^l-sf aii tSI-S. PMOSH^^l^Ei P8.P91- ^Hlt!" 

<97> zl^ji, efl*fij 4=1^(26)^ PMOSB^^I^eI P8^1 =efl^l ^cN-sj- A>o]ofl 

TflolHl- ^-^1 c]tt]Ei IVl^ #^^lS7> $l7>£|fe NMOSH^l^E] N10^, 

PMOSH^^l^Ei P9^ ^efl<y "QAQ ^ ^>^1<^1 TiMe-i- Jf^fl °)u\b\ 

ivi2^ #^^i^7> 9i7\s\^ nmosh^m^ei Nil* ^h]^. 

<98> g^, ^ ^ol«.(25)^ eflt 4=1^(26)^ f^J^l ^ ^Aljr VPP.SIG* 

«3HH ^H^lJi CPL_VPP1- #3*Rr ^^-(27)!- ^altVcf. 

<99> <^7)*], ^^-(27)^ ^^S-tlS VPP.SIG 9l7}&3± ^x}#<£i£ *}°)°\) 2] H <&^$\ 

<H ^ **fl <?]7>£l^ efliS 4=1 (26)^1 #^JL<Hl rcfel- ^aIJl VPP_SIG 

# ^^*H ill-3HH ^H^l^ CPL_VPP# #^*Rr PMOSH^l^liEi pio ^ 

NMOSH^^liEi N121- ^til*Vt)-. 
<ioo> oie-1^; ^^efloiB ^<y- *lH-!f (20)(&H e oloflol-i- ^<y- ^<^«. 

(30) )s} 2f^^ £ 13 s^je-^ cf^-jzf ^cf. 

<ioi> ^oj- ^^ofl^ VCC^: ^*ll #^*I<y- *\]°]*13l VCC.CON 

^ H*3HH ^IH^IS CPL_VPP_C0N7> f>}o] 7§o_ t ^^-e^olE ^c^a]^ 
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CPL_VPP_CON^r *1 <£^-(2lH *1<3sH DLY1- #^*lc)-. 



<i02> ^^\, *1<Sa1#(d) -g-^ofl^ ^^l^ ^H^ls VCC.CON^ ^Hell^o] s)JL, *1 

DLY^r efl^-g- -fM^Tfl S\o] ^_EL7l}o)m ND22] ^o) efligol <gcf. 

<ioa> ^=t11o]h ND2£] #^ofl cqsfl ^_H(24)o) NMOSH^^l^B] N9 ^ PM0SB31*l^Ei 

P67> el-^^ZL, SL^i 7fl3flAlE^ C2S] °}sfl ^ a]5i VPP_SIG7> VCC efl 

<i04> zleIjl, >gl-efl°lH tII^ai^ CPL_VPP_C0N7> *M e fl^<y ^ o. ; ^ 35.^(26)^ 
NMOSH^^l^Ei Nll^] S]*fl £.3- zm^r #^fVcf. n}.^ , ^Jf (2 7)^ PM0S 

P107> i3#3HB ^^S^-y- *1H^JL CPL_VPP7> VCC $M 

3- 

<ios> ol<>H, ^1^^(21)^ *l«a*]*KD)°l o]*^^ o]e ?)}o]X\3: 

CPL_VPP_C(M ^l^^lJl DLY7> ?>}°)S, 91^} \E^7lMB ND2^1 g_J>- efl 

<106> ZLE|J1, ^«-(24)2] PMOSH^H^l^Ei P7o] EH^SlJl, PMOSH^H^I^Ei P6°l i^H. 

£)<H £i 7M^lBi C221 #^ofl o]sfl VCC°1 ^3§ Ajjr VPP_SIG7> ^ 
VPP ellfS 

<io?> cf^-ofl, ^hb)(26)s1 #^o] efl ^o] ^w.(27)^ PMOSH^H 

*liB] P107V ^l^r^cf. «W ^ ^11 VPP.SIG^l 2]sfl ^ 
*1H^]J: CPL_VPP7> ^^^<y- VPP 
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<108> aVigoll, Jl^o}- cg^oflAi ^# ^H^lJ: VCC_C0N7> 

<109> \flJEL7lHm ND2S] #?H1 ^.-g-«.( 24 )o) NMOSH^^l^E^ N97> H^r^ZL PMOSB. 

^fl^iE] P67]- ^-Sr^Cf. V$Q*\, 5L2i C25] #^o] 5.-f7> SH ^ ^IJL 

vpp_sig7> VCC ^MS. 

<no> o]o]x\ t efltf ^|HBl(26)^ 3,-$- efl^ol s]ol ^^.w.( 2 7)s] PM0SB€*1^b1 

P107} ^-gr£]Ji, +±2. VPP.SIG BflUHl °]fsfl ^^efloiH ^^^^ *)H^lJi 

CPL_VPP7> VCC 31^5. #^€4. 

<m> oi^o^sq- £o] ^l<g^-(21)^ -H-^Hb ^H^ls CPL_VPP_C0N# *1<£*1# (D)<£ 

s *1<S^H ^-^(22)* SLS.*q ^H^IJl CPL_VPP-& 

<ii2> £ 13 ofl^ q-Efva «>sf ^-o] 3g3§;*l<y- ^H^ls CPL_VPP7> 0V^ efl^oflA] ^^^<^- 
ell VCCS. ellH 4=1 silt 4=1 ^(26)^ ^^nMi 

<ii3> ^H«.(25)^ *l<£-*iK21)^ *1<£a1#(D) <£^£ VCC 

efl^ VPP^-S efl^ 4=|H^l-7ll sq<H ^*l<y- VPP^l ^ :bHHH ^-ff-^ 

^o) t^s]^ ^cf. ol^s} ^H^IJ: CPL_VPP« #^ =r 9X>\} 

<ii4> ^ > E 14^ ^ ^6\) ^lS-el *IH ^-xl^ ^ ^ s 
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<115> i£^ t 5l)-^|^ £HA] T0^-*HH±r *I^*I<y- VCOl #^=1^, Tl^-#°1 ^1^5]^ 

VCC efl^* -ff*l*M) ^4. 
<H6> nz\JL, TI^^HHtt RESET 31 ^IJ: EQN7> S.^- efl^S %o] 

^IJl ENP7> s>o] S <yoflo]^- flcf . 
<H7> nel^L, ^#eflo]H *IH^1J: CPL.VPP^ Tl^^ ^^g ^<y- ^c^^l^ 

PWR_VPP7]- ^^^^ 3l*t°l =M o]^oi T2^^M eflHfi-g- ^11^. 

<ii8> °H*| ( T2^?i^^^ ^I^eflojH *1H^1Jl CPL_VPP7> ^^§^<y- VPP eflU 

* -R-*]*K2, *lH^!Ji PWR_VPPtt VCC 31« -R-*l*>7fl€t}. 

<H9> ^Ml: ENN7]- Z}°]3. °}o\}o)^ s) j7 f ^IJl 

ENP7]- 3.^-5. c^Hl:^, e^iEis] CN1,CN2^ CMOS efl^S. 

^cf. ofafA^I , OUT, /OUT ^ HI o] e} "0"-8: VPP efltS. 

t-flolEf ^7^>(Restore)W. °}^, #^^1^ OUT./OUT^ VCC efl^o] 

<i20> ^ofl, T3^- *HHtt €#3HH ^^^° w v ^1<H^1^ CPL_VPP7> 3*1^ VSS 31 H 

S. € °1 ^ Ji , ^H^iJ: PWR.VPP^ ^*i<y- VPP ellls ^l^tf. 

<121> ^ efl^]>iEi^ #^ tJE. CN1,CN2 ^ Hi o] Ef »i"-g- ^ # 

VPP efl^S H1°1e} »r* ^fl^^-t!:^. °l*fi, 0UT,/0UT^ 

VPP eflfol ^cf. 
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<122> cf-g-oi] f T4^7>ofl ^ ^ ^^§^i<a- ^IJL PWR_VPP7V ^ ^ # VCC efl 10 3. ^ °] srH 

H.-E- <&^€ #31 -1- -fM^jEL^. OUT./OUT^r VCC* ^1^. 



<123> olnfl, B^-olH ^Hl" *lMAlJr ENW_VPP^r ^ ^ ^ -^^1^ ^ 

* &7) ufl^-ofl #Efl# -fMSM}. 

<124> fV^, £ 15^ ^^o)l ncj-s ^-^aV^ 7 0 V0.^^1 pfl £S ] *)] ^ efl*] 

<125> Tl^TjoflA^ S^lH <?H 0 11- #JL ENW7> ^ojs ^j^^ T2^^<=>l]Ai 

e^-o]E oioflol^. 5Sjg^<y. ^c^ai^ ENW_VPP ^ ^l-efl°lH ^^^^ alH-ilS CPL_VPP 

7> vss 5fl*t°iH vpp ems. 

<126> BIT,/BIT^ HMe]-7} ^ e^l^E-^ i^j= CN1.CN25. 

HMeJ- (AHH Afl^.^- 71^- c-flolEl- (B)7> #§3 4! J: OUT, /OUTS 
<i27> ^ 7 H, Afls^- 71^- c-floi^ (B) # ^ ^<y- VPP eim^- €#3HH 

^ *iH^JL CPL_VPP<>fl 2)n »0"°] S]-olE^cf. oH, Afl^g- 71^- c-flolE)- (B) 

^ VCC eflt* -B-^l*Vcf. 

<128> °1°H, T3^7j-oflA-^ ^H^lJi PWR_VPP7> VCC 2fl1°TM 

<& VPP efl^S € °] f:\3L , ^l^oll- ^H^lS ENW_VPP ^ ^#eflo]e Ag 

^M^IJl CPL_VPP7> ^*I<y- VPP efllSoflAi %x]&<£ VSS efl^S. sH^tf. 
<i29> nJ-eH, 0UT,/0UT^ cflolEl- »i" oj ^*i<y- VPP efl^S. ^°^JL, «- 

3HH ^l 0 ^^. CPL_VPP<H1 tcj-e)- t-flolE-] »i"°l E}-o]E^t|-. 
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<iso> oi^mi, t4^^_hi^^ s.^ ^^91 -snm: s]<h *ih^i 

Jl PWR_VPP7]- VPP efl^ofl^ VCC efl^S. :S°1*WI £tf. , # 

^Je. 0UT,/0UT7> VCC efl^-ar ^l^>7fl ^t}. 

<i3i> £ 16^ ^ 31*1^7} ^-g-Sl^ I-?) ^ #4^*11 

<i32> .g. ig-^ <y/#3 ^ ^^(so)^, n7flsl z])x)^lL efl^l^ ^ 

<i33> ^7l^ ; <y/#sj ^ ^^«.(5o)^ ^ 4^7fl^ A^y c-flolE)- <a/|^o S 04 

§ 7l^^*Vcf. swlH^ ti)o]Ef^- ^^*}7l ^tb u>o]B(Byte) 16W]B^ 

clH^s. ^^^>7l W ^^(Word) ^ fltK 

<134> -L^JL, efl^Bi o]eilo]( 6 o)^ ^v#sj £ 4 £ 15°1H *flX|*V # 

7fl^AlEil- i^-SHr ^7fl^ ^ efl^l^Eil- ^wltbnf. <H (60) 

TT 47fl£] <3/#^ I/CM- %^#*>7l 7^V^ efl^^Bi 13)-, 87fl 

3 °J/#^ I/Ol: %^W7l ^t!" ^HEf-fr *Hl-*Kr 167fl^ ^/ 

#3^ I/O* #^^V7l ^ t^left *i#*Rr ^ efl^l^Ei 3* ^-tiltbcf. 

<135> ^ofl^i*. Af-g-^ZL^> *Hr Z]}*)^9) Tg^* efl^iE] b^]^ 3.0 

^€ ^51 $>m. 
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<137> ^/#^ «W80)^r *fl# >H*L <^/#^^ I/00-I/07, I/08-I/15* ^^o.^. A>-g- 

<138> ni-o^, ^ efl^l^Ei 1^ A>-g-%v ^ o. f <3/#^ I/00-I/07 ^ 47fl£l ^/#^^ 

I/00-I/03-8: 7>l-g-*H cflo)^!- zielJi, ^ 31*1^1 21- A}~g-^ 8 

711^1 °J/#^ I /00- 1/071- A>-g-*H cflolB}-!- #^*V4. eflxl^E^ 3* a} 

167fl^ <y/#^^ I/00-I/0151 A}-g-*H q)o]^ #^4. 

<139> £ 17£- ^ efl^iE^V ^-§-5]^ #-fr*l*fl *ll 

<140> ^ ^jj E) jiJL ^ ^c^«.(90)sf, n7fl^ ^ efl^l^Els ^£ 31*]^ 

<H3H(100) ^ ^lSLEl *]Ei ^l^^-dio)* ^wRVt}. 
<i4i> <^7H, II ^ ^c^«-(90)^ 4^7fl^ Aj]Ei <g^o.S. ^efl 

J±JL*1-JI*} *}^r ^ ill <3^* ^^tb^f. 
<i42> ZLE]JL, efl^l^E] ^ E flol(60)^ ^k^Q £ 4 ifl^] 5. 15<>1H ^t!- # 

(100)^r al]S.E| <H3H <3^(120HH z]-z}-o| aJ] E| ^eflol^ rfl-g-s-}-^ Tj^s] ^ efl ^ 
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<W3> v\)2.z) ^ Jf(n 0 )^ <Hi$H (100)3.^1=1 ^.^*}J1^> *}±r q 

cM# c-flol^V 7l^^l %i5}5m ^^^4. 
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[3^* 11 

#^ eflt-l- ^sHr sl-fiSltf ^l^^lst 'r-tiaH ^SHJ- alM-tii* #3*Rr ^ 

H XH^IJ.* #^*Rr «3MB ^ ^<H«- ; 

H #3^Hr £KIB ^1^1 XH^-; ^ 

H ^Ml- XH^IJl^ zmo\) l-fl 7^3*11 ^s^e-H ^ 

o^o^ ^-Ul^ ^lo S ^ ^^^] i^lSE) tf*]. 

[$^* 2] 

[3^* 3] 

54-25 



1020020070066 ^^ ^7}: 2003/5/21 

#71 *il ife3i*>3 *l£*Hr xi i*l <?!-¥-; 

71 *fl lfe^^VSl #^3]. o^sj 1^^-; £ 

^■71 X) 15Li 7fl3flAlB)Sq- ^i^^<a- <y7>^- A>ololl XHH<>11 ^>7l 1 

f^Jl7} <?17>£1^ afl 1^^>1- 
^7l Xl l^^fe- 

all lPMOSB^^l^Bl * 1NM0SH€*1^B^ ^o.^. s}^- ^fl 

^ 7 <M*-3lXl AS. el XH ^1. 
4] 

i%hi 5a<x*i, a o v 71 ^§^o]b #<a- XH-*H=r 

A o v 7l m-3HH XH^lJ-1- 1J^1# *1<3^ *l<£4l-5l« #^Rr XI 2*1 

^7i ^HAi^^i 91?}*] -#7} *i^^is<hi ^ ^^^<y-# ^ 

^71 ^^Jl * ^7) ^^efloiH XH^IJl* 311 4^ = ^^ #7l ^#eflo] S 
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^7) A 2*1 ^^Rr 

^tilf-l" *>^r 1^1H3 #-ff#31 A3.?] XM #*1. 

A 2*i<s-¥-^ ^o> Aj-7i ||e|oie ^*i<y- xm^ijl-i- ^lls # 

6] 

A 4%> SE^b Xl 5%H1 9l°]*\ , ^7} A l^-Rr 

^7} A°\^3L ^ ^7) ^l^^ls* fe^^sRr A 2^±.t.}; 

^"71 *fl 2^^7}9] xl<g^ *)1 3^1^^; 

^-71 Xl 3*1 t^^EHl Xl 25.^ ?MAlEi; 

#71 A 23.+ 7fl2flA]E^ ^1^^ A> o H ] cg^S^ -^-f- 7llolH7l- # 

A 23.+ ^AX\B\St\- 9l7}& *}°}A <£^5\o] 7)}o}^6\] ^ 2 

#^^1S7> <?]7>£l^ X| 2^+.7}^r ^*)*}51, 

#71 XI 2^-^fb 



54-27 



1020020070066 #^ <£7\: 2003/5/21 

H^- *!] 2PM0SB^1^E| ^ ^1 2NM0SB^1^e|1- ^w]^ ^io S ^ 

[3^* 7] 

^7} A l^l^B]^ #^^1JL1- aj-^Rr 2^ E^; 

-*7l 191^ g xfl 2<y»lE^ #^ai^o)1 nJ-E}- # 7 ] ^aij^ ^<y- e fl^* 
31 3=*8*fe *ll lsfl^g 4=1 ; ^ 

A oM 3^^ 

7] leim 4=1HE-1^ #^Ai^7l- 9l7}s\JL ^efl^l # 7 ># ^-Sfl ^ ^ eflo ]E 

^H^lSl- #^*Rr *11 3PM0SH^1^E-| * afl 3NM0SH 31*1^-1- ^-a] ^ 
#$|^ #-R-^l ^IS-e] 

8] 

l^Hl Sl^H, a o v 7 ] e^-oiH <>H°m ;£<y- 
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*H 4*1 <£^-; 

9] 

^7l <3^H ^-71 e}o]e 01^0)^. ^)o]x\^ 7 } is}o] efl^jL 

#7l 4*1<3-^ *l<3^m ^ ^"71 B^-olH ^olf ^^^^ ^H^lJi# 

VMS- 7 oM^31 ^lS-el . 

[3^8- 10] 

*ll iEfe *ll 9*<H1 ^^^-i, ^>7l 2^^ 

#^*l<£ ^H^i* ^ #7] *l<S^Ji# fee^^Rr *H 3fee^7}; 

#71 *)1 5*1 #^^1 *fl 3£i 7fl3flAlEi; 
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#7} *fl 7fl3flAlE^ #^#4 ^l^^ ^}o)d\] <£^.S\°] ^-f- Tflo]^}. # 

3£i 7fl2flAlE^ ^^^^ o]7>^ A>ol^ o^SH TflolEofl ^ 4 

^71 *|] 3£i 7fl3flAlBl^ #^^4 ^1*}^ A}o)o\] o^S^ ^ TlHS. 

B4 ^1 4PM0SB3l*l^£l ^ ^ 4NM0SB^fl^l^Bl# ^SLS. f>}$± ^ 

111 

#71 £}o]h <^H# ^H^l^i «V^*Hr *ll 3^^; 
^-71 ;*fl 3<?ltHBlSl #^A}jr_g- av^§>^- 4^1tf|E-l; 

^7l 3°l*\t) ^ ^11 4°lB]Ei5l #^^]^o]l rtJ-51- #7l ^^1Jl<^ Z]}^ 

sflt 4|H^Rf 231 ^ 41 5Le1 ; ^ 

^-71 2elM 4l5.^|2l ^Aljrofl r^ef #7l ^^IJlI- #7l eMS 

^71 ^ 

71 2311 4l^Ei^ #^^1^7> ^7^1 jl ^ ^.eflo] ^ # 7 1 H#efl°lH 
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^H^]J:-& t^*Hr *ll 5PM0SH€*l^El ^ A 5NM0SH^*1^E|# 

[^T 1 * 12] 

^ ^ #^^l7l^ 1^*1 <y- ^g-*f; 

A oM ^ efl^^Eio) ojtj. t c f ^Cf-o ^^Al 7]^ 1^ 

l#t}£ ^ ^7>; ^ 

^71 efl^^lEi^ x^^sq. ^^1^^. 0| 7 ^ A>Ol^ Z)-Z)- Aj. 7 ] <£ 
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13] 

Xl 12%VoH &o]*\, #7} Xl 13§*8&<& 

#7l ^dt*} ^ PMOSB^^l^Ei^ *>M-2l N€ ^^H ^ 

^ ^lae] xl<X ^1. 

[^^8- 14] 

Xl nHl 5a°H, ^-71 efl^E-l oiefloi^ ^ e1 ) 7 |A E jH 

71 XH^lS ^ ^Ml" <0jL7f <y7>5lo1 ^"71 ^ elHiElfil ^ 

E.* ^ ^ #^^l7l^ xl 2^3^ 

°fl alB2}<ySl ^*M- Xl 25}o]E oloflol^. ^JjL; 

^1H^1^7> ^l7>5l^ Xl 2#-f}-*I*ll 7fl3flAlE^; 

^71 ^ ^1^2] ^*l7m XI 2^^ * 

^-7] #t}£ 01^0]^- A]^ofl 4-E}- #7l XI 2^^ ^^1 ^7^71^ 

XI 2#t}£ ^ ^7>1- ^ f^JO S ^cH^Xl Xl^El XH 
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15] 

^€33.3 N€ ^^^f -i^*} -g-£l€ NH # 

#71 e^olH <y<^H^ ^ ^H^lJiofl 14^ Aj- 7 ) ^ Eflxl^E^ i^j= 
<H1 tilH5l-ol^ ^ov # ^«Hr 3e]-°lH *H°1# 3g3§ ^« ; 

#71 ^ 31*1^2} ojcj - -cf ^^A] 71^ 3*1 # ^ti]^ 

S^fe 1:^1^ ^-fi-^afl *H-£-&l 
[^Ih 16] 

^-2} #7] efl^l^Bl^ ^^ofl ti]JE2}-0]^ *}°}-g- #^Kr 4Hl-olH °HH 
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#7l * €#3Hh 4°H #7l ^I^eflolH 

#4 ^ eflxl^E^ l^jeL* ^4 4^ Xl 44^ ^*Jf* ^4^* 

^^.S #-f|-#Xl XH #*1. 

[^T 1 * 17] 

Xl 16%H1 -3-71 XI 4^C]E Oloflol^- ^Jffe 

XHB« ^-*fl Sl7>3fe #71 5HH °J°fl 0 l^ XH^l^l tt)-e}- #71 4 

°1B ^1^1 oil- Ajif 44 #3^Rr XI 6NM0SB^4^^ ^ XI 7NM0SB3A4^; ^ 
#7l XI 6NM0SHiS4^ 9? XI 7NM0SB€*1^1- -§-*fl <?]7>£l^ #7l 4°lB 4 
^1^1 44 #71 #4 ell 4^ El sl i^°fl tilH4 < ?l^ #^*Rr XI 

8NM0SH314^ ^ XI 9NM0SH^fl4^^# ^«1 ^ ^8 £.3. 4^ 4-B-4X1 
XH #4. 
18] 

XI 1%H1 #71 ell 4^1 ^elH^ #4 efl^^E^ 

5Mq<a 2.JE.4 #71 ^l#efloiB ^^4^ XH^lS7> e^l^oiji, #4 ^ 

XH^lJl7l- efl^ 4-f , xl IcIMbH* #71 7fl3xflAl 

B^l Xl7-l#5>al, #71 ^#eHo]B ^^4°h V XH^lS7> ^4^ Sll^oljr, #4 

4<£ XH^lS7> efltU XI 2 ell °14# #71 #*3lXl ?WX^ 

^1 X14^# ^<ls. 4^ #0-4x1 ^is.4 XH 
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19] 

4", X| 33He}-» a o V 7 1 1-^^ 7flsflAlE^] 7l^>ZL, >8"7l H^HB ^ 

^ Xl<X^JL7f efl^g^ ^ XI 4131] ojE}-!- a o V 7 ] ^-fj-^XI 5H54| A] 

[^T 1 ^- 20] 

XH^IJlS}- ^3. Efol^o,] <^5^ ^^^oj" XH 

£ ^y)*>ji ( 

21] 

xi 20%hi &°h, A ^7i ^#<y- 
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3ii 7]# = PMOSB^^l^E^* ^-wl^, 

[3^8" 22] 

^H^l^l 4^ ^^^^ ^^*H 71I*JMb|* £f^} 
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